


Buy Select Leica Total Stations Or GPS Systems Now 
And Make No Payments For An Entire Year. 

If you've been waiting for a good reason to buy a total 
station or GPS system, you just found it. Because when 
you buy a select Leica Total Station or GPS System 
now, you'll have that equipment generating income for 
12 full months before your first invoice. That's a full year 
of profits with no money down. No tax. No interest 
charges. No out-of-pocket costs. 

So if you've been waiting for a great opportunity to 

enter the GPS and robotics era, this is it. Make the call 
now. For more information and specific financing 
details, call 1-800-938-0606. Offer expires April 
30,1998. From Servco, the west coast's first choice 
provider of survey 
equipment and sys­
tems. 
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"Spectra Precision provides 
more than Total Stations... 

they provide Total Support." 
That's what we hear from surveyors in 
Northern California who use Spectra 
Precision total stations! 

At Spectra Precision, we're dedicated 
to supporting our customers...from devel­
oping the industry's most accurate and 

productive total stations to providing 
applications support and prompt 

service whenever you need us. We 
are a leader in surveying equipment, 
committed to providing the industry's 

most advanced instrumentation. 

Spectra Precision 
Northern California 

Headquarters 

But instead of taking our word for 
it, read our customers' comments 

to the right. Then, to learn 
more about our total stations 
and total support, call Johan 
Larsson at (650) 254-1400 today. 

* 

Our new Spectra Precision Geodimeters have 
significantly improved our productivity and cut 
our labor costs. And Spectra Precision provided 
such outstanding training that the learning 
curve has been a lot shorter than we expected. 
Their overall support has been fantastic.77 

Gene Feickert, L.S. 
Worldwide Land Surveys, Inc. 

Pacheco, CA 

• • I n our evaluation of total stations, Spectra 
Precision's Geodimeter performed best in our 
tests, so we purchased it. Spectra Precision 
provided excellent training, and I can't say 
enough about their continued support.77 

Patrick O'Connor, L.S. 
Terrametrics 

Bodega Bay, CA 

• •Spectra Precision's Geodimeter total station 
has paid for itself by cutting our labor costs by 
50% and doubling our productivity. And the 
support of Sales Rep Johan Larsson has been 
above and beyond the call of duty. We're very 
happy with our selection.77 

Charles Weakley, L.S. 
Mountain Pacific Surveys 

Fairfield, CA 

S P E C T R A -
P R E C I S I O N I ISURVEYING 

Johan Larsson 
Northern California 
Sales Representative 

340 East Middlefield Road 
Mountain View, CA 94043 
Telephone (650) 254-1400 
Fax (650) 254-1454 
Cellular (415) 860-3416 
e-mail: johanlarsson@msn.com 
Internet: www.spectraprecision.com 
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How would you like to buy the latest AutoCAD"\ with 
all the COGO, DTM, design, mapping, and earthwork 

you will ever need, for under $1.700? 
Well you can't. But you can buy MS-CAD Pro 

MS-CAD Pro working with 4 drawings at one time! 

, the fastest growing survey mapping software in North America 
...... . In fact, MicroSurvey Software Inc. has grown ovefl 

1,000% since MS-CAD Pro came along. Why are so man 
surveyors buying or switching to MS-CAD Pro 
Because we deliver on the promise of full CAD powe 
combined with all the tools a surveyor needs to get the jo 
done. With a full AutoCAD "work-a-like"CAD built in, MS 
CADPro saves you thousands of dollars per packag 
over an AutoCAD bundled competitor. 
To insure you are compatible with your clients or othe 
AutoCAD based systems, MS-CAD Pro offers direc 
support for native AutoCAD DWG® and DXF* files (righ 
up to R14 format). 
On top of all the CAD functionality a 
surveyor could ask for, MS-CAD 
Pro integrates a powerful COGO 
(used by 43% of all registered land 
surveyors in Canada, plus a very 
rapidly growing number in the 
U.S.A.), one of the world's fastest 
DTM eng ines , a sui te of 
automated design and mapping 
tools (subdivisions, roads, sites, 
any field-to-finish maps), accurate 
volume calculat ions, and 
hundreds of other tools designed 
just for surveyors and mappers. 

"...the learning curve for any 
AutoCAD user is practically 
zero...MS is noticeably faster 

than AutoCAD R14...what 
will sell MS besides the 

AutoCAD compatibility is the 
intuitively designed 

functions (data collector 
and ASCII import) are 

superb...producing a topo 
map is very slick...MS is 
nearly as flexible as hand 

drafting...all ofthe 
documentation is e « " 

helpful, and easy 
understand." 

Or, how about a super powerful COGO for Just $595? 

rf Complete Surveyor's COGO With Traverse Management 
rf Direct Read/Write of AutoCAD DWG/DXF Files Up To R14 
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MicroSurvey 98 
Why waste time wondering if you shouid be using 

MicroSurvey? Pick up the phone right now to 
request a FREE 30-day trial CD. Or, if you're on 

the Internet, download the trial version at 
www.microsurvey.com 
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3396 Sunnyside Road 
Kelowna, BC, V1Z 2V^ 
Toll Free: 800-668-3 
Regular: 250-769-02 
Fax line: 250-769-445E 
www.microsurvey.com 

"Leading the way in Survey Mapping Software " 

MicroSurvfly CAD and MS-CAD Pro v. Irademarki of MicroSurvey 
Software Inc All olrter trademark! are property of ff»«ir respective 
owners CI998 M«/oSurvey SoKware Inc Al Rights Reserved 
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From the Editor 
Geomatics 

By: Phil Dcmskin, PLS 

This issue contains a hodgepodge of survey, 
(geomatic) related issues. Enlightenment on 
"geomatics" comes in the form of a well writ­

ten treatise entitled Phoenix Rising: Geodetic Science and 
Surveying at Ohio State University. It gives reason for 
embracing this new term being batted around academia, 
(which happens to be 13 kilometers north of Eureka). 

Upon reviewing the geomatics article the following 
quotes came to mind, (not really - they came from a book). 

"Everyone is in favor of progress. It's the change they don't 
like." 

"You may break a colt, hut not an old horse. " 

"Nothing dies quicker than a new idea in a closed mind. " 

Being an old horse with a closed mind - my brain fought 
tooth and nail with Professor Hazelton's article. Here in 
America, most do not like change, (save, 1st marriages). 
With the resistance that some in our profession have to­
wards metrication - geomatics won't come easy. 

This is about semantics. It could take several genera­
tions before it is commonly understood to mean: A pecu­
niarily-challenged profession. However, if Professor 
Hazelton is correct, we'll all be driving Mercedes and fly­
ing Mooneys! And he may be correct! Perform a search 
of "geomatics" on the Internet and you'll find about 48,000 
hits! (I hope I'm not around when it 
becomes necessary to purchase 
multiple yellow page listings.) Hum. 
My mind is opening a bit, (that's a 
scary thought). Upon reviewing the 
entire article, should you have an 
opinion, do not hesitate to share it 
with us. 

(Note: The Lot Line Adjustment Ad Hoc committee 
will continue to study these issues. Ralph Thomas, Sonoma 
County Chapter Representative, forgot to step back like 
the rest of us, and is now the Chairman of this committee. 
Also, CLSA News editor, Ted Kerber, shares The Attor­
ney General Opinion No. 94-518, November 18,1994, by 
Danny Boy. Members may obtain this AGO via our 
website: http://www.ca-surveyors.org, or ask your chap­
ter representative for a copy). Our gratitude to Ralph and 
Ted. 

While I'm on the Thankwagon, I would also like to 
thank our cousins who renewed their memberships and 
more importantly, to those who continue to serve the As­
sociation! So, if any dissenters would like to put that en­
ergy to good use, and do something positive for the pro­
fession, become involved, and/or re-involved, with CLSA. 

"Faultfinding without suggestions for improvement is a 
waste of time." 

And to paraphrase the little guy with the big ears . . . 
this is your association. Your partnership is liken to own­
ership. So act like a partner. Instead of complaining when 
he or she does not like the direction the partnership is tak­
ing, grab the bull by the horns and help steer! (Which would 
no longer be any bull!) 

For those members or non-members who do not have 
a chapter - contact CLSA Central Office and we'll be 
happy to help form one. (Hint. Hint. Napa/Solano cous­
ins!) Before I put all of you to sleep, I would like to reiter­
ate my request for surveying photographs, articles and the 
like. I'm coming to the bottom of my Photo-barrel, my 
mind is . . . well, . . . rather empty. As for photos . . . the 
next cover might be a picture of one of my grandchildren 
-horns 4n all! •> 

Also, in this issue is a response 
to a Subdivision Map Act question 
from Lisa Weil, an attorney with the 
law firm McCutchen, Doyle, Brown 
and Enersen. I hope you find this 
enlightening. With such copious en­
lightenment it may appear to be high 
noon while at midnight - with all the 
glowing Geomatricians all over our 
Golden State (albeit a certain dim 
one here in this locale). Thank you 
to Lisa Weil, Esq! 

New Edition Combines GPS Vectors 

Start Using Least Squares! 
Minimize Changes to Your Good Survey Observations. 

Simplify Adjustments. Get Better Answers! 

STAR*NET Adjusts up to 1000 stations plus sideshots with 
reductions to NAD27/83, preanalysis & instrument library. 

STAR*NET-GPS Handles both terrestrial observations 
and Trimble, Ashtech, Leica & Geodimeter vectors. 

STAR*NET-LIGHT Full 2D/3D plane adjustments, survey 
networks up to 200 stations plus sideshots, low cost! 

STAR*LEV Adjusts interconnected differential level nets. 

C ^ 3 Call Today for Literature & Working Demos! 

STARPLUS SOFTWARE 1-800-446-7848 
460 Blvd. Way, Oakland, CA 94610, 510-653-4836, Fax 510-653-2727 

Money 
Back 

Guarantee 

V VISA/MC 
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For Further Information and Registration Contact: 
C.L.S.A. • PO Box 9098, Santa Rosa, CA 95405 

Tel: 707-578-6016 • Fax: 707-578-4406 • Webpage: ca-surveyors.org 

The first 36" digital copier at an analog price... 

SCAN T O FILE 
Permanently store 

images for archives 
or reprinting 

WIDECOM 
CONVENIENCE WALK-UP COPIER 

Print two e-size drawings per minute 
First copy output time: 16 seconds (d-size) 

Multiple copies: up to 50 from original 
Enlarge and reduce documents 

from 25% to 400% 

CAD PLOTTING 
Windows '95 & 

Autocad ADI 
print drivers 

at 400 dpi 

SEEING IS BELIEVING! 
Call us at 1 -800-944-8628 to schedule a demonstration 

with one of our dealers in your area 

Fax: 707-578-7666 • E-mail:widecom@pacbell.net WIDECOM 

Letters to the Editor 
Dear Editor: 

K ind of you to include me in your mailing of the 
"California Surveyor." In serving as a forum, 

your association has taken upon itself an almost im­
possible task. I'm sure you've taken some lumps as 
official "referee" among the many rare and rugged indi­
viduals practicing here in sunny California. My heart 
goes out to you. 

Many of our breatheren are destined never to get along, 
much in the same manner of tigers never able to share 
the same hill. So be it. But, in order for any profession 
to succeed there must be some middle ground. This is 
sure to remain a "tough sell" among Surveyors com­
mitted to competition bashing and hoarding "propri­
etary" data. 

Distinguishing oneself in the surveying profession, 
like all others, really means pleasing ones clientele by 
serving their needs, more than servicing ones ego. So, 
I note with disdain in a familiar acrimony, attitudes ex­
pressed by other Surveyors in your publication of late. 
A unifying force of dignity and moderation among us, 
like the rest of Californians, is nowhere to be found. 
Too bad. 

For the record though, it might not be a bad idea for all 
of us to set forth a better standard of performance. The 
helter-skelter, hodgepodge of business-as-usual deal­
ings by both government and the private sectors serve 
not the real needs of the public - if what's right on one 
side of the hill is wrong on the other. Municipal 
fiefdoms, and swaggering egos have taken their toll on 
the credibility and practicality of the profession, in a 
time where technology and a long history of survey 
standardization, should distinguish us. These trends 
do not bode well for our future. 

Food for thought is unlikely to be found in any agree­
ment if what's brought to the table remains unyielding. 
Flexibility and open-mindedness should be the 
profession's stock and trade. These worthy attitudes 
are slowly being strangled by the stronghold closed-
mindedness one will find on either side of the counter, 
anywhere we go in California these days. That's a sad 
state of affairs. In the information age with the exper­
tise and the high-tech equipment we have, the sky 
should not be our limits. The truth is that we lack a 
professional consensus. 

Without this, what used to be everywhere, can do 
practical competence in a wide spread commitment to 
the sharing of professional common-ground, we ain't 
going nowhere worthwhile, anytime soon. We used to 

Continued on page 10 
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There's Danger in 
Them There Hills! 
By: Phil Danskin, PLS 

Marin Journal - 23 December 1880: 

S onoma County has another bloody tragedy. 
Two brothers names Mullen were found dead 

last Thursday, in their dooryard. They lived ten miles 
east of Santa Rosa. Albert and Alfred Quackenbush 
gave themselves up to the officers, and were locked 
up, presumably for the crime. There was land trouble 
between the parties, and the courts were adjusting the 
disputes. 
Happy Holidays? - Ed. 

Marin County Journal - 6 June 1882: 
Shooting of Alva Jewell 

A murderous affray occurred on the Jewell 
ranch, Olema, last Thursday, which came 

very near ending the life of Mr. Alva Jewell. The 
difficulty grew out of a right-of-way which Mr. Jewell 
claims to be entitled to, and which is disputed by his 
neighbors, Mr. and Mrs. Smith. Mr. Smith had fenced 
the road, and Mr. Jewell claims fenced with lumber 
belonging to him. At all events he was there taking 
down the fence and we believe taking away the lum­
ber on the day mentioned. Mr. Smith was not at home, 
and Mrs. Smith appeared on the ground armed with a 
double barrel shot gun and told him to not take away 
the fence, if he did she would shoot him. There are 
conflicting stories afloat about all the circumstances, 
but as they will be subjected to judicial investigation it 
would do little or no good to ventilate them. Suffice it 
to say, that Mr. Jewell, after parleying with Mrs. Smith, 
stooped down to pick up some lumber when she blazed 
away at him, as she had promised. The shot struck 
Mr. Jewell in the mouth and head, crashing out two or 
three teeth, and some shot being buried under the scalp. 
An intervening post received most of the charge and 
undoubtedly save his life. His hat is well ventilated by 
shot holes. He has so far recovered as to be able to 
attend to business. Mrs. Smith was arrested and 
brought before justice Gardner, who adjourned the ex­
amination until today, (Thursday) and held her in bonds 
of $500 which she gave. The case was sent here by 
Judge Crandell of Olema, who was ill. 

Continued on page 10 
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HP Computers, 
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There's Danger in Them There Hills! 
Continued from page 9 

San Francisco Chronicle - 21 November 1997: 
Neighbor Killed Over Tree-Trimming 
Mendota, Fresno County - Associated Press 

A Mendota man trimming his trees was shot to death 
by his neighbor, according to Fresno County sheriff's 

deputies. Investigators said Santos Chavez was working in his yard 
Wednesday afternoon when his neighbor, 69 year-old Hector Ramirez, 
allegedly shot him several times. Investigators say there has been a 
continuing dispute, between the two men for several years. One 
report indicated the two had feuded over trimmings from Chavez's 
trees landing in the Ramirez yard. Ramirez was booked into jail. • 

CJL 

cir 
CROSS LAND SURVEYING, INC. 

Consulting Land Surveyors 

GPS-Global Positioning System Surveys 

Earl R. Cross, President 
Calif. P.L.S. 3242 

Nevada R.L.S. 3623 
Arizona R.L.S. 26052 

2210 Mt. Pleasant Rd. 
San Jose, Calif. 95148 

(408) 274-7994 

Imaging and Retrieval for Survey Records 
• Low Cost Scanning of Originals or Microfilm 
• Custom Indexing 
• Database Creation and/or Integration 
• GIS Integration 
• Free Samples 
• Proven Technology 
• As seen in August 1996 issue of "FOB" 
• Owned & Operated by Licensed Surveyors 

Contact us for a free demo CD! 
Come see us today at http://www.CEScan.com! 

digital image management systems 

15256 NW Greenbrier Parkway Beaverton, Oregon 97006 
Call Toll Free @ 888.690.2900 

Email: info @ CEScan. com 

Letters to the Editor 
Continued from page 8 

have plenty, but now we've got a new "Tin General" on 
each and every block. This ain't surveying, it's a p ing > 
contest by a bunch of very short people. Vj 

Thank you so much. 
David Bader,PLS 4366 

Well, one cannot accuse you of mincing words. Thanks for the 
thoughts, cousin. - Ed. 

Dear Phil: 

Your "From the Editor - A Ten" article in the summer 
1998 California Surveyor caught my eye today. To 

keep up interest in future conferences it is quite important 
to have good stories about those recently concluded - and 
you did. 

Those who participated in organizing and doing the many 
time consuming tasks that go with such events appreciate 
the recognition you gave them; students in particular, from 
California State University, Fresno. I wish there were stu­
dents from the University of California. 

Sincerely, 
Ira H. Alexander 

Thank you Ira. You made me feel like I'm doing something right! 
- Ed. • 

MEMBER BENEFITS 

State Compensation 
Insurance Fund 

S ome time ago, Robert Reese in­
vestigated insurance discounts 

with State Compensation Insurance Fund. 
Mr. Reese spent a great deal of time and 
effort securing this for our membership. 
Therefore, if your are a bonafide CLSA 
member, you will receive a group discount 
with State Compensation Insurance Fund. 

Interested parties should contact: 

State Compensation Insurance Fund 
Dennis Yagi at (415) 565-1091. 

Thanks, Robert! -Ed 
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Some Thoughts on 
I the Lot Line Adjustment 

By: Robert J. Reese, PLS 

The Association's appoint­
ed Ad Hoc Committee 
on Lot Line Adjustments 

(LLA) recently completed its compi­
lation of various selected city and 
county processing requirements. If 
nothing else is demonstrated, the huge 
disparity of agency approach and or­
dinances shows that this creature of 
the Subdivision Map Act (SMA) has 
many interpretations. I would like to 
serve up some thoughts about the pro­
cess for consideration by the survey­
ing community. 

There were several seminal forms 
of the SMA dating as far back as the 
Political Code of 1850, just after Cali­
fornia was accepted into the Union. 
The evolution of the SMA continued 
throughout the next eight years, em­
bodied in the Statutes. In 1937, the 
SMA was established by the Statutes 
within the newly created Chapter 2, 
"Subdivision Maps", of the Business 
and Professions Code (B&P) con­
taining sections 11500 - 11628. 
Therein was an exception to the 
SMA as follows. § 11538.(b) Sec­
tion (a) does not apply to any parcel 
or parcels of a subdivision offered for 
sale, contracted for sale or sold in 
compliance with or exempt from any 
law (including a local ordinance), 
regulating the design and improve­
ment of subdivisions in effect at the 
time the subdivision was established. 

Author's note: Subsection (a) 
made it unlawful to sell a parcel if 
not in compliance with the SMA it­

self. This was a broad exemption 
without the specifics listed under 
present SMA § 66412 (d). 

The SMA migrated from the B&P 
Codes to the Government Code due 
to the Statutes of 1943. Its legislative 
taxonometric address became Title 7, 
Division 2, Chapter 1, Articles 1 et 
seq. However, the LLA exception 
in § 66412 (d) was first introduced in 
a 1976 amendment to Chapter 1 
which listed the parental first sen­
tence of the present exemption. A lot 
line adjustment between two or more 
parcels, where the land taken from 
one parcel is added to an adjacent 
parcel, and where a greater number 
of parcels than originally existed is not 
thereby created, provided the lot line 
adjustment is approved by resolution 
of the local agency. (See Deerings 
Government Code Annotated, 
§§61000 to 66499, pp 499 et seq.) 

A 1977 amendment clarified some 
of the above wording. Only in 1985 
did the next 4 sentences, further nar­
rowing the exemption, appear. 
Today's LLA exemption to the SMA 
has substantively existed only 13 
years! 

I offer the following opinions re­
garding the LLA as a subdivision ex­
ception. LLAs were contemplated to 
be a pragmatic fix for situations 
wherein there were non-hostile prob­
lems of title lines vis-a-vis occupa­
tion lines (fence line divisions, build­
ing or improvement encroachments, 

inaccurate land descriptions). The leg­
islature sought to acknowledge, and 
allow, that there could be more than 
just two neighbors affected by such 
problems and solutions. Present law 
allows solution to problems by two or 
more parties by agreement to adjust 
or move their lot lines. Reasonably, 
this process ought not to be subject 
to the full scope of review enumer­
ated by subdivision law. The result­
ing parcels of such a pragmatic solu­
tion, however, should be reviewed 
with respect to their compliance with 
present local lot configurations. 

I believe present legislation never 
contemplated that the LLA be applied 
to reconfiguring lots that could sig­
nificantly affect land use or configu­
ration. When a LLA shows up that 
looks, sounds and feels like a subdi­
vision, the natural response of a gov­
ernmental agency - whose legislated 
purpose is to review and condition 
subdivisions - is to impose the same 
level of review regardless of explicit 
limitations on review. So an agency 
response is to create major or minor 
LLAs, fully conditioned LLAs, LLAs 
subject to planning review and public 
hearings and many conditions that the 
law says specifically are not to be 
imposed. The law is clear. Why is it 
that local agencies insist on illegal 
processing of these LLAs? Because 
these projects look just like any other 
subdivision that comes in for review! 

The LLA process has been ap­
plied very creatively. Proposed sub­
divisions, particularly those in areas 
of high density, environmental sensi­
tivity or areas politically disposed to 
low (or no) growth, have the misfor­
tune of being poked and prodded by 
many different departments of a lo­
cal agency with a myriad of conform­
ance criteria. (The image of the re­
sulting project that comes to mind is 
the turkey on the day after Thanks-

Continued on page 12 
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Q&A Subdivision Map Act 

Question: 

What discretion do 
cities and counties have 
in approving lot line 
adjustments? 

A nswer: 

I n approving a lot line adjustment the local agency's review is 
very limited. Under Government Code section 66412(d), the 

local agency must limit its review to a determination of whether or 
not the resulting parcels conform to local zoning and building ordi­
nances. The local agency cannot require a tentative map, final map 
or parcel map as a condition of approval of the lot line adjustment. In 
fact, the only conditions the local agency may impose are: 

(1) conditions to make the resulting parcels conform to the 
local building and zoning ordinances; 

(2) a requirement for the prepayment of real estate taxes; and 
(3) conditions that would facilitate the relocation of existing utili­

ties, infrastructure or easements. 

The limits on local agency discretion were confirmed in the case of 
San Dieguito Partnership, L.P. v. City of San Diego, 7 Cal. App. 4th 
748 (1992); the court rejected the City's attempt to limit lot line ad­
justments to only "minor" changes in lot lines. The court held the 
local agency's review is "strictly circumscribed" and it must approve 
a lot line adjustment so long as a greater number of parcels are not 
created and the parcels are adjacent to one another. 

Even after San Dieguito, some local agencies still try to impose 
more conditions on lot line adjustments. For example, they may im­
pose the condition that the resulting parcels not create more buildable 
lots, or require a determination that the pre-lot line adjustment parcels 
conform to the building and zoning codes. It will probably be just a 
matter of time before the rule of San Dieguito is tested anew in the 
appellate courts. 

McCutchen, Doyle, Brown &Enersen, LLP 
ATTORNEYS AT LAW 
1331 N. California Blvd., P.O. Box V 
Walnut Creek, California 94596 
Tel. (925) 937-8000 Fax (925) 975-5390 
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giving.) I too have presented projects in my 
area that triggered the local agency review 
reflex. You probably know of similar projects 
that have revealed ancient subdivisions 
whose unused, underlying lots seems to be 
lying in wait for reincarnation as cluster sub­
divisions with reserved open space. 

What's my point? I wonder about two 
things. I wonder if the LLA process were 
codified in, say, the Land Surveyors Act, if it 
were clearly limited in its application to situ­
ations that adjust recognized subdivision lines 
in current use, if it were designed to give 
redress to persons seeking a solution to their 
real property problems and if it were required 
to be mapped with a Record of Survey and 
monuments set that define the adjusted lines, 
then would this obviate the issue of agency 
review? 

I also wonder what would be the legisla­
tive replacement for the wholesale reorga­
nization of an existing subdivision's lot lines. 
Article 2, Definitions, would need to include 
a Resubdivision definition, as well as deter­
minations of recognized lots available for 
Resubdivision. The review process of the 
resubdivision needs to recognize that the 
existing lots have associated bona fide own­
ership issues as well as level of current use. 
The local agency review process would con­
sider proposed configurations for compliance 
to local ordinance and general plan. 

There is a considerable amount of com­
merce based on LLA exemptions. I have 
benefited from the LLA exemption as well 
as my clients. There has been a notable 
amount of LLA litigation. The private sec­
tor sees the LLA exemption as respite from 
the financial parasitic effects of increased 
bureaucratic review. Some local agencies 
see the LLA exemption as an erosion of their 
legislated authority to regulate subdivision and 
control growth and react with increased re­
strictions. But if used as a solution to real 
property problems, the LLA can allow sur­
veyors to professionally serve their clients 
and improve the public's opinion and image 
of surveyors as problem solvers. •> 
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Broadening Surveying into Geomatics 
Are We Promoting Obesity, Fattening the Calf for 
Slaughter, or Living off the Fat of the Land? 

By: N. W.J. Hazelton 

Abstract: The voices raised against Surveying's name are numerous, and most are motivated by the need to invigorate the profession. 
But surveying in the USA is a different beast to surveying in other countries. The public perception of 'surveying' is narrow, and this has 
a significant impact on people who are looking for a career. Efforts to broaden the public perception of surveying do not seem to have had 
much impact. The impact of new technology has filtered through only slowly to the practicing professional, who seems more concerned 
with boundary surveying than any other activity. Meanwhile, an ongoing discussion of the relative merits of 2-and 4-year qualifications, 
if any, for beginning the registration process continues, with 4-year degrees often accused of killing the potential for growth in the 
profession. Such degrees are sometimes seen as simply padding out a surveying curriculum in order to keep academics employed, teaching 
stuff that no surveyor ever really uses. Another wave of new technology is about to descend upon us. Spatial data collection is about to 
become even easier. What is left for the traditional surveyor? How do we move the surveyor's spatial skills into the 21st century? 

INTRODUCTION 

The history of surveying and its importance to soci­
ety go back thousands of years. The US survey­

ing profession lauds Washington, Jefferson and Lincoln as 
surveyors, but without ever explaining what they achieved 
as surveyors beyond becoming presidents. That they were 
great men and important presidents is not disputed, but 
their being surveyors seems incidental to everyone apart 
from other surveyors. 

The public perception of these three men as surveyors 
is almost non-existent. Washington has the reputation of 
being a meticulous and honest surveyor, but that could be 
viewed as a back-handed compliment to the profession by 
suggesting that many surveyors are not meticulous and 
honest, and casting Washington as the exception. The pub­
lic are not aware of Jefferson as a surveyor, and his in­
volvement with the PLSS is widely unknown. That Lin­
coln was a surveyor at one time seems historically irrel­
evant, something for trivia buffs. 

The public perception of surveying comes in two parts. 
The first is as a group of people who decide and mark out 
boundaries of property. The second is as a group of tech­
nicians who are seen out on the roads in summer, along 
with the other bugs. It can be argued that surveying is not 
a profession, despite the efforts of quite a few surveyors 
to make it one, as it most certainly isn't seen as a profes­
sion by the general public. The lack of attention that the 
Ohio State University (OSU) surveying program attracts 
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Bill Hazelton is an Assistant Professor in the Geodetic Science and 
Surveying Section, Department of Civil and Environmental Engi­
neering and Geodetic Science, Ohio State University, 470 Hitchcock 
Hall, 2070 Neil Ave., Columbus, Oh 43210-1275, USA. Phone (614) 
292-7123. Fax: (614) 292-2957. E-mail: Hazelton: 5@osu.edu 

on open days, even among people who are interested in 
the engineering disciplines, is quite instructive. In Austra­
lia, a career in surveying is seen as a stepping stone into 
the professions for people who don't come from a profes­
sional background and is sufficiently prestigious for people 
from professional families. In the US, surveying is per­
ceived as an occupation requiring limited skills and having 
few opportunities. 

Sixty years ago, there was real skill and art in being a 
surveyor. Extracting the required precision from recalci­
trant tapes and theodolites; being able to fill in the details 
on a plane table mapping survey by eye and hand; deter­
mining levels with awkward equipment; computing results 
with tables, mechanical calculators (if you were lucky) 
and the trusty slide rule (for rough work)-these were all 
manual and mental skills that took time, often many years, 
to master, and excluded a great many people from the 
profession. 

Today, technology allows anyone with a modicum of 
intelligence to operate a total station (or have it follow you 
around), a GPS receiver or a digital level. Computations 
are simple and in many cases you can buy a package that 
does all the work for you. What's left for the surveyor to 
do? It is well-recognized that measuring the right thing is 
critical, so the surveyor tends to leave instrument work to 
the crew and concentrate on getting the right data in the 
right way. But does that make the surveyor a professional? 

THE ISSUES 
There are several significant issues with which we have 

to deal. These can be listed as follows: 
• Is surveying a profession and does it matter? 
• What does surveying do for society and does that matter? 

Continued on page 15 
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• How are we going to deal with the continued influx of new 
technology? 

• k These issues have a major impact on us as educators 
m* in the surveying field. We cannot make surveying a pro­

fession, but we can have some effect. Our perception of 
what surveying does for society should have a major im­
pact on what and how we teach. Dealing with new tech­
nology is a challenge that we have to face in order to bring 
the next generation of surveyors into society in a state of 
usefulness. It is the resolution of these issues which dic­
tates why, how and what we teach, and how we shape 
the profession in the future. 

Arnold Toynbee, the great historian, said that all of his­
tory can be written in a simple little formula-challenge, 
response. The challenge is created by the environment, 
and then the individual, the institution, the society comes 
up with a response. Then there's another challenge, an­
other response. The formula is constantly being repeated. 
(Covey etal., 1994, p. 53) 

The problem is that these responses become codified, 
formalized and thus set in concrete. They become part of 
the very way we think and act. They may be good proce­
dures and practices, but when we are faced with a new 
challenge, the old practices and procedures become obso­
lete and are no longer applicable to the new challenge. 

§ W e live in a very segmented, mechanistic, reductionist 
society, like most of the rest of the world, and this keeps 
us in a sea of constant change. So we cling to practices 
and structures and systems for some sense of predictabil­
ity and regularity in our lives. And little by little, the suc­
cession of challenges rubs out these anchors in our lives. 

IS SURVEYING A PROFESSION? 
A strong case can be made that surveying is not a 

profession, despite the plethora of 'professional survey­
ors', 'professional land surveyors', professional survey­
ors' organizations and the like. Society-at-large makes a 
group a PROFESSION on the basis of its meeting certain 
criteria. Professions are not made by self-proclamation 
(e.g. McCormac, 1985, p. 360). This doesn't mean that a 
group cannot become a profession. 

The history of medical practice which moved away 
from the barber-surgeons and apothecaries and into the 
domain of the College of Physicians in England during the 
17th century is most instructive. The role that individuals 
can play in such a process, and the integrity of the profes­
sion and its members during times of change, are particu­
larly relevant to moving surveying into the realm of the 
professions. The story of William Harvey and the exami­
nation of 'witches', together with the way that Harvey's 

B meticulous and objective examination was able to over­

come the prejudice and obsession of King James I him­
self, provides an object lesson in the value of professional 
integrity (Keynes, 1966). 

Of particular relevance to us is the emphasis that the 
medical profession of the time placed on education, par­
ticularly continuing education, in the development of the 
profession and the College of Physicians. Not only is there 
an important role for educational institutions in this pro­
cess (Keynes pays particular attention to Oxford, Cam­
bridge, Padua, Ley den and several other 16th and 17th 
century universities), but the involvement of the College 
of Physicians in providing what we would term 'continu­
ing education' is another significant feature. In addition, 
while many physicians of the time held Bachelor of Arts 
degrees, a number of the leading members of the profes­
sion also held doctoral degrees, even in the early 17th cen­
tury (Keynes, 1966). 

Does it matter that surveying is not viewed as a pro­
fession in the US? On the one hand, the view is that it 
does not, as the number of surveyors in the US seems to 
be declining, owing to the rapid introduction of new tech­
nology. In time, the number of surveyors will be too small 
to make an impact. On the other hand, the present reputa­
tion of surveying in the US tends to discourage interest by 
potential members of the profession who feel that they 
could do a lot better in other fields. It is very easy for 
these arguments to be self-fulfilling prophecies of doom. 

The question we have to consider is how we can make 
surveying a profession worth entering. 

WHAT DOES SURVEYING DO FOR 
SOCIETY AND DOES IT MATTER? 

It has been stated that "boundary retracement is the 
centerpiece of the surveying profession's contribution to 
society." (Leininger, 1997, p. 22) In the same article, the 
author castigated 'the GIS/geodetic science/GPS commu­
nity' for suggesting that boundary retracement was a dis­
dainful practice with a limited future, and that surveyors 
would be better to abandon it for some automated system 
and move on to more interesting and useful things. It may 
well be that boundary surveyors see this to be the case; 
after all, it then makes them the most important part of the 
profession. 

It seems that if this is indeed the profession's view, 
then the profession has lost itself and its role in society. It 
has latched on to a practice, which is actually just a tech­
nical process, in the middle of a swirling sea of change 
and failed to appreciate the big picture, the whole idea of 
why boundary retracement is done. It is rather like civil 
engineers claiming that Finite Element Analysis was the 
centerpiece of their profession's contribution to society. 

Continued on page 16 
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Look at the OECD (Organisation for Economic Coop­
eration and Development) classification of countries that 
are developed compared to those that are not. There are 
a number of differences, most of which are used by the 
OECD to make the differentiation. But one that they do 
not use, but which exactly follows the classification is this: 
all developed countries have a single, efficient land mar­
ket. 

The surveyor's contribution to society is to provide the 
support to this land market, by being able to ensure the 
spatial integrity of the cadastre. Only part of this is bound­
ary retracement. The National Geodetic Survey does its 
part, with all its geodetic science and (in recent years) 
GPS people, tying together the entire country, so that the 
ground surveys of the past will match the satellite surveys 
of the future. The GIS people do their part, trying to bring 
together the various pieces of the cadastre in a meaning­
ful way, despite the horribly fractured mess that consti­
tutes property boundaries in many parts of the US. Of 
course, if the land ownership and property boundary sys­
tems are set up efficiently, a surveyor is not needed to do 
much in the way of boundary retracement. You do not 
need a surveyor in Britain to run your boundaries. 

It is unfortunate that among the developed countries, 
the US has the most antiquated and inefficient cadastral 
system. Look at Europe and Australia, where the cadas­
tre has evolved so that the system is not regularly shaken 
by uncertainty in boundary location of the order of tens of 
meters, where the concept of a 'fraudulent survey' is un­
known, where a slip of a meter in a remote boundary in 
low-value country will lead to a surveyor's deregistration 
(his loss of income far outweighed the value of the land 
involved), where you do not need the massive duplication 
and infrastructure of title companies because the system 
does not have the massive holes that need that kind of 
patching. These aspects, too, are part of the US surveyor's 
contribution to society. 

What is the significance of the land market to whether 
or not a country is 'developed'? There are three main 
points here. Without the stable land market and cadastre, 
the idea of a mortgage is untenable, and this means that 
the main source of finance for development is not avail­
able. Second, without the guarantee of ownership, there is 
little incentive for stewardship of the land and care of the 
environment. There is almost no 'slash, burn and move 
on' agriculture in the US or other developed countries. 
Finally, land gives people security and society stability, and 
allows for the rise of the middle classes, which are one of 
the mainstays of the state of being 'developed'. 

In the early 19th century, there was considerable dis­
cussion in Europe as to which would be the major eco­

nomic power in the Americas. It was considered that Ar­
gentina was as likely to become dominant as the US. To­
day, there is no doubt as to who dominates. Without a 
stable system of land ownership, guaranteed by the sur­
veying profession, the US would probably be in much the 
same position as Argentina is in. 

That is what the surveying profession has done for the 
US. It has given the country the financial and social stabil­
ity to become what it is today. The US surveying profes­
sion does not even recognize what it has achieved, and 
certainly has not got this message across to the public. 
Does surveying's contribution to society matter? Of course 
it does! 

HOW ARE WE GOING TO DEAL WITH THE 
CONTINUED INFLUX OF NEW TECHNOLOGY? 

How do we usually handle new technology? We tend 
to try to fit it into the current way of doing things. After a 
while, someone thinks back to what we were trying to 
accomplish in the first place, re-thinks the process using 
the new technology, and a new practice is developed. 
We can see this with the arrival of total stations. Total 
stations do not work very well without some computer 
system to process the large amounts of data they collect. 
When total stations were first introduced in the mid-1970s, 
we tended to work with the traditional separation between 
horizontal and vertical co-ordinates, but we no longer have 
to do that. Someone re-thought the process. 

In geodesy, we traditionally computed geodetic figures 
on the ellipsoid of choice, but with additional computer 
power and availability, we now work in geocentric 3-D 
systems. In photogrammetry, we once used analog meth­
ods of solving the problem of restitution of the stereo-model, 
with the Kern PG-2 being perhaps the most elegant ana­
log computer built. Now, we can use digital photogram­
metry to produce a dense DEM of thousands of points in 
minutes, and then use that information to produce a digital 
orthophoto in another few minutes, with most of the pro­
cess being completely automatic. 

Sometimes, the new technology changes not just how 
we undertake our work, but the whole concept of what 
we are trying to achieve. At times like this, we have a 
major shift in our conception of what is going on and where 
we belong in the process. We are in one of these times 
now, as technological changes have reached a point where 
we need to re-think everything that we do, re-define our 
place in this re-thought model, then build a new set of 
processes that allow us to achieve the profession's goals 
and obligations to society. 

This is the challenge that the profession's environment 
has produced. The response will determine if the profes-
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sion has a future, whether it is actually a profession, and 
what we do about this new technology. 

It almost goes without saying that the educators of our 
future surveyors have a major role in this process. 

GEOMATICS 
There does not yet seem to be a universally accepted 

definition for 'geomatics', but it tends to be commonly used 
as a generic term to encompass the processes involved in 
collecting and storing spatial data. 
In some areas, it is seen as a 
means of describing what is in­
volved in setting up and running 
a GIS. Elsewhere it is seen as in­
cluding surveying, photogramme-
try, geodesy, mapping, GIS, LIS, 
AM/FM and a range of related 
activities. The common thread is 
collecting and dealing with spa­
tial data. 

We can consider geomatics to 
be the study and practice of deal­
ing with spatial data and informa­
tion in any form in which it may 
occur. It includes all of the above 
areas from surveying to AM/FM 
but has a more holistic approach 
to the entire subject area. It is 
also oriented towards dealing 
with spatial information through­
out its entire life and use, rather 
being restricted to any one par­
ticular area. 

Real world 

Transformations 

Spatial data-a map 

Pattern recognition 

ting data from the real world into some kind of a map. 
Geomatics includes that, but goes on to be concerned with 
what happens to the information after the map has been 
produced. Here the geomatics professional is much more 
concerned with how the information is used, how the en­
tire process supports various decision-making processes, 
and how to maximize the information produced for the 
required purpose. 

The processes that convert the collected spatial data, 
which we can call, very loosely, 
a map, into decision support prod­
ucts, which we can call, again 
very loosely, information, include 
transformations, but these are in­
cidental to creating information. 
The purpose is to get the infor­
mation out of the data. Transfor­
mations are no use for this, be­
cause we need to combine the 
database with the knowledge 
base related to the specific prob­
lem we are dealing with, and ex­
tract the appropriate information. 
The only term that describes this 
in a generic way is 'pattern rec­
ognition'. 

Decision-support 
products 

Figure 1. The Domain of Geomatics. 

Most academic surveyors see the declining interest in 
surveying, the pressure on jobs caused by new technology, 
and the low standing of surveying in the community, and 
are trying to ensure that the vital role of surveying is not 
lost. If this means that we expand our imagination and 
seek new fields in which the surveyor's spatial data han­
dling skills can be utilized, does this justify the castigation 
we receive from various parts of the professions? 

We should make the important distinction here between 
data and information. Data is simply facts, generally in 
very small pieces. Information is data that has been struc­
tured, ordered, processed, filtered, selected and otherwise 
manipulated to accomplish some purpose. Figure 1 shows 
a conceptual overview of geomatics and where it fits in 
the process of dealing with spatial data and information. 

Traditionally, surveying and related disciplines were con­
cerned with the various transformations involved with get-

In order to combine the spa­
tial database with the problem-
specific knowledge base requires 
an understanding of the peculiari­
ties of both the spatial data and 
the problem domain. This combi­
nation may not occur in one per­

son, which leads to the need for the spatial data expert to 
be able to work in a multi-disciplinary group, and under­
stand what the problem is from a multi-disciplinary per­
spective. 

GEOMATICS VS SURVEYING 
In the US, the popular perception of surveying relates 

to boundary surveying. The various Boards that have leg­
islative control of surveying seem to limit their interest to 
boundary surveying, and the examinations taken to be­
come a professional surveyor are predominantly concerned 
with boundary surveying. 

Elsewhere in the world, surveying is taken to mean a 
much broader range of activities, including geodesy, pho-
togrammetry, mapping, cartography, LIS, AM/FM and 
even GIS, in addition to cadastral, engineering, topographic, 
hydrographic, mining, industrial and control surveying. A 

Continued on page 18 
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We cannot decide that we will jump into geomatics 
and expect that we will automatically achieve this place in 
society. We have the skills and people to move into that 
role, especially considering it is one that we already have 
in part, albeit unconsciously. We need to convince the larger 
community that geomatics can make a significant contri­
bution to our society, and that the integrity and standing of 
its practitioners will make it a profession. This is a long-
term project, but not impossible to achieve if we can work 
on it together. 

THE NEXT WAVE OF TECHNOLOGY 
Some time this year, satellites with 1-meter ground reso­

lutions will be lofted. You will be able to download the 
imagery over the Internet, within hours of the satellite pass­
ing. Each area can be covered every 16 days, although it 
is possible to re-image it every 4 days by ordering ahead. 
Stereo imagery will be available. One-meter ground reso­
lution will enable mapping at scales of 1:2,500, which means 
that it will be possible to produce most maps from this 
imagery. With the ability to use digital photogrammetry on 
ordinary PC hardware to produce a map in a matter of 
days, the idea of a map being a static snapshot starts to 
fade, together with the idea of there being years between 
map revisions. 

Many authorities are building LIS at a county level and 
integrating a large amount of cadastral information. The 
work required to check boundary surveys and integrate 
them into the system is generally too expensive to allow 
the cadastral system to be updated. But there are tech­
niques being developed in 'computer vision' that can be 
applied to cadastral databases to search for a range of 
different incompleteness and incongruity, which could be 
applied to scanned data and run with minimal human in­
volvement. What does this mean for the boundary sur­
veyor, when corners are defined by co-ordinates and are 
able to be re-established by GPS by anyone who can press 
the right buttons? 

With such an LIS, integrated with the 1-meter resolu­
tion imagery, what need is there for mortgage surveys? A 
title company can just down-load the required data, super­
impose the two data sets, add the local ordinances and 
their own information, and, in the vast majority of cases, 
see immediately if there are any problems. 

Mobile mapping allows a vehicle to run at 35 mph or 
more, taking digital images with a stereo camera arrange­
ment, and use its GPS and inertial control to co-ordinate 
objects in the images. If these data were integrated with 
the 1-meter satellite imagery and the county LIS, a large 
number of the monuments used in boundary surveying could 
be mapped quickly and cheaply, allowing the county LIS 

to be refined to the point where it could represent the of­
ficial cadastre. How does the local surveyor compete with 
companies that can run this kind of technology? 

GPS can now deliver high precision very quickly, and 
we now have circumstances where we can digitize for a 
spatial database at 1:1 on the surface of the Earth. There 
are robotic total stations that require a single field person, 
while the total station handles measurement, tracking the 
field person, data reduction and storage, and down-load­
ing to a field PC, which enables the field work to be checked 
against existing data in a matter of seconds. GPS and total 
stations can be integrated, so that we only have to worry 
about the final co-ordinates and the associated attribute 
data, while the means by which these data were collected 
is largely unimportant. Is there any difference between 
walking around with a data recorder that collects GPS 
data, or walking around with a data recorder and reflector 
that collect total station data? We can see that the proce­
dures are not terribly important any more; it is the funda­
mental principles that count (along with the actual data, of 
course). 

What we can conclude from this next wave of tech­
nology is that it will force us to re-think what the whole 
idea of the work is, rather than just modify the proce­
dures. If the whole idea is strengthening and supporting 
the cadastral system, it doesn't matter if you do it with a 
tape and transit in the field, or with a collection of data­
bases on computers in an office. If we are achieving the 
big goals, the details of the procedures do not really mat­
ter at this level. If it is cheaper and better to use one par­
ticular method over another, which is more likely to be 
chosen? If I have to get to a place 20 miles away in an 
hour's time, I can run, ride a bike, ride a horse, drive a car, 
take a bus (if one is going that way) or use any combina­
tion of these transport modes. But how many of us would 
just take the car, it being easier than running or riding a 
bike, probably cheaper than keeping a horse, and much 
more convenient than taking the bus? And when we ar­
rive, who will really care how we got there, provided we 
actually arrived on time? 

CONCLUSIONS 
In this paper, the discussion has focused on what the 

name 'geomatics' can do that the name 'surveying' can 
not. 'Surveying' is seen by with general public, as well as 
a large part of the profession, as being concerned only 
with boundary surveying and some technical surveying. 
'Geomatics' is concerned with dealing with spatial data 
and information across the entire spectrum of its use, and 
with the process of integrating knowledge bases and spa­
tial databases in a decision-support environment. 
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'Geomatics' describes much more closely what 
many 'surveying' departments at universities actual do, 
as well as providing a means for integrating all the vari­
ous sub-disciplines in the geomatics field. It could be 
considered a much more honest description of what 
we teach and research, letting prospective students 
know that there is more in the field than just surveying. 

The contribution that geomatics can make to soci­
ety includes what surveying already contributes, namely 
a spatial data co-ordination system, which provides a 
means of supporting the cadastral system, which, in turn, 
provides a major underpinning for the national economy 
and the environment. In addition, geomatics gives us 
the opportunity to consider how we can integrate ex­
pertise in spatial data and information handling with the 
knowledge bases of other disciplines. The geomatics 
practitioner is a multi-disciplinary player, someone who 
can bring other experts and non-experts together. In 
our reductionist world, such a person is a major asset to 
the society. 

The new wave of technology promises to force even 
more re-thinking of what we are trying to achieve 
through what we do, and how we can achieve it as 
efficiently and effectively as possible. If we can base 
geomatics on fundamental principles, rather than a col­
lection of facts and procedures, we can educate the 
next generation of graduates to deal with the next wave 
of technology before it has actually appeared. 

These are the challenges ahead of us. Geomatics, 
as a discipline as well as a name, is one response. It 
may not be the best possible one, but it seems to be the 
only credible one at present. 
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